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(57) Abstract: A laser beam machining method and a laser 
beam machining device capable of cutting a work without pro- 
ducing a fusing and a cracking out of a predetermined cutting 
line on the surface of the work, wherein a pulse laser beam (L) 
is radiated on the predetermined cut line (5) on the surface (3) 
of the work (1) under the conditions causing a multiple photon 
absorption and with a condensed point (P) aligned to the inside 
of the work (1), and a modified area is formed inside the work 
(1) along the predetermined cut line (5) by moving the con- 
densed point (P) along the predetermined cut line (5), whereby 
the work (1 ) can be cut with a rather small force by cracking the 
work (1) along the predetermined cut line (5) starting from the 
modified area and, because the pulse laser beam (L) radiated 
is not almost absorbed onto the surface (3) of the work ( 1), the 
surface (3) is not fused even if the modified area is formed. 
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POSITIONED ON SURFACE OF WORK 
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SURFACE OF WORK 
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&:fc\ fonmmt, m^ftma<Dnmz&^xz^yti£%&\stzmM>x%>2> 

^xmfr(D*5HD\im& s xmmiz%:\,^tiLWJU±m^iiLW:izmBLXs m^nm. 
j5miz&^xmfr<D¥fr<D&w£QXMmiz^tiLwizmffi-f% t^mmmtm 
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#IBBBfc:#3 V— if2rax#?£:fe^T. Aifffifc&m-?^^ ^S^lffi/^- 

t>? z 7y2*h\\3Lnm.m(DXMm mz.&mm Rtmm-tzm wzi*mw) 
■rti&rhg <xg% 0 ctoTs mniMM.^ocDxmm^m^^ x^mm^z— 

m 1 is^ \s—^?fc<Dm%&m\\^^®mfrj5mzis^xm i xg^jt 

SV-1f^o^ttS^^^Stt©fciPx^%0F^^l3^t)^TiPX^%t: 

#M b & M 2fiSH©3f £ & S ©3f©«J»f»ft©ffiT * ffi <* - £ g- 3 0 
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mzLznzz titter (D-e s m<D&mmm*i%--fci&ffiirz>z£&-cg& 0 

7-WlxlO 8 (W/cm2) J^±Tr$.oT^°;i/Xit"@>bS 1 /zs£tT S d £ 

ct t> , t^nmmo izz^y? mm^ts %twmm ^mm-r s z. £ & t* § 
tu- <fc x> m^.MM^}(D p«3gp ^ ^ y ^ ^^^^ n s 0 z\<D?^v? wm± 

l^jg^lx 1 0 8 (W/cm2) £UtT*&^T;Vl/Xijg# 1 /zsttTttSil h 

y— ^JS^lxlO 8 (W/cm 2 ) J^_h"e$>oT^WX*lAsins^T^-rSC:^t3 
«fc iPX^tJ©rt^tjSlf^* 5 ^bUfe^T^S®^^b^^^tf3§[ 
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spx^tji^it^nai'-if^ 

^i&S©^-^^«i»-r^^#xsi:. #px^s»;:Mf5f£*i£ i^— t^com 

13 fa iz& w- & MJLMm.yd<DmMm&m& ^m^nmm izmmz tiz v — ttt izm 

i'/iy-Wlx 1 0 8 (W/cm2) J;oJc^;i/^^— if^^^-r 



34 



WO 02/22301 



PCT/JP01/07954 



-if ym-fr tiAmztitzJvvx \y—^%m^-nm.mzxm-r^xmm^ vm 

-fr & © U^lfr IpJ 13*5 ft SSOXMi^©^©^ #tf£M:© 7 s — * 

^fflJTfS i^-if^M ^ v-if^»^m*f^tbfc^;i/^ i—if^©*^ 
©tf— ^;i>7— x l o 8 (W/cm2) &Lh£&3 <fc-5£^;i/;*^— if?6£ 

is ^^©^SPfc^to-a-s^SiiN if^©lf£ 

dft€>©:fc$§l3Ji£^3 U— 1fJnx^at:«fcfty! N ±fB#$8Wfc^s v—ifinx 
20 #$fe£l^tB©3!fcfc < fc»K SPX^f^©^M^^i&-^tD»f^^-r >^^>^tufe 
^&S&§dft£3B££-g-3££©fcl^— ifSDX^ MJiMgLmoftffite&^X 

#0X2)5 qrit&h& So 

25 ^©tsip&i&na 

ei i \±*m®&miz& i z tfanx^fc i^ti/- if sdx+©#px^-^© 
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m 3 it^mmBmiz^^ v—^m^^^^ i^— if&nx^©;ij[]x^g^©¥ 

0 7 »#0£ag7ft|gfcfi* § 1/ -if j&px^S&fc:* W- t^7^©^ 

m-e$>^o • - 

15 m l o tt*HJfB^j||fcfiis lx— if Snx^cDfg 3 xgfc j3t±sinx^4&o»f 
121 1 l It&mMfcmizfcz u— ifSnx^©M4xa^*5^Sinx^-^©»f 

HI 1 2 J»HSte^fc:#3 ifjnx^ffifcij; DtOBf^nfc^ »J 
20 — g&fc:£f*3Wm0^J*£*bfcB|-C<fc£o 

013 t±*HJIfi^JKfc«s V— if&px^i3*5it« if3te©$fcRi:S/ U n > 

25 gj 1 5 1 ft] iC^ 3 U -if JQX^ £1£BJ§ T § feK)(Z)7D-? 

^— ht^§« 
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5 ei 1 8 it u ~-vytm-&w.mzmT2> ^msmm^m i m izm v —vim^ 
mi 9 &*nwftm<Ds& 2m\z^x, >> ^^>— h izuw^tit^momm 
020 \±^f.nmBm(Dm2miz.^-c, b teumgntzW:m<DEEm 

m 2 i (±^ssB^©^ 2 #j izm zwm ^m* mmr & t^oyu-^-^-v 
02 2\±*mMmm(Dm2mte&&wM?5mz&y) ^tmm^tix^s 
15 023 \±*mmm<Dm2mte&%wm-tjmz&\) u-yyt&mMztitzifcm 

m2 4&0 2 3 fcm1rftMm , \£ttn<DXHV-XXIvmzfe^feMmmX'&Z> 

o 

20 026 i±Myt&<D&mm.m*m < hfem&iz&vrz m 2 3 izT^-t^mM^un 

028 &*mmmm<Dm 2 m\z%^mm^(om 1 x.m*7r^j±mm^ ^ 
25 mcommmxib&o 

029 i±^mmmm(Dm 2mte^mm^m(Dm 2 zLU^-rmmm^t' ^ 
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03 0 &*mMMM<Dm 2 mtz&zwmxmcom 3 jiu^TEEmm^ ^ 
m 3 1 ^mmmmom 2 wc:#& wf^&©jg 4 x^^-rMsi^ ^ 

^©BftM0-e&3o 
0 3 2 &#^M#l©Jg 2 12J$f;£?£©fg 5 X^^^-Tffi«^r> 

ti -9- > r ; 1/ © ¥ ® © * * l fc 0 t? & s 0 
^ <* titz if > yjv(D^m com-M & m. b 0 -c & & o 

03 5i±03 3 lZmTy->7';]/®XXXV-XXXVmzWiz>tc.mmmT'$>2> 0 
0 3 6 {±0 3 4fc^'T1f>7';i/©XXXVI-XXXVU8i[fct&ofc»f®0T*So 

0 3 7 li*^lB10^ 3 fcfil & 1/ — if jpx^fefc J; D * -7 v V W&ffitofc 

z titztu^nM.^KD-mm^^ 4 > ^gp^©^® 0-e & 0 
039 ?±*^3sm^©M 3 w^s^r^^ bfe ^-if^t^n^ «t *) mm 

04 0 ltt»l©I 3 m \m 3 Is — if SQX^ff ©®IB§«^0T' tb 3 o 

04 2 t±*^fite^«l©!g 3ii;i§9 0° HteSafSffiBfc^SaxS 1/2 

04 3tt*^6K^JB©^3^dfc:filSV— 1fSDX^^^-rsfc»©7D~ ^ 
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®44 &*3gM^jK0jg30!iK:ffi3 u-^m^mz^ vi&nmyt&m-rz V 
m 4 5 3 b-ifjnx^{3 «fc t) mmwt&m-rz u 

5 0 4 6 {±0 4 4 IZTF-ti/ U nV^i^fc^Uffill©! 3 fi»Jfc«S I/— ifflpx 

0 4 7 {±04 5fc^t-$/U3>^oi7\fc*||^J|8o^3^Jfc«Slx— IfJDX 

10 3o 

04 8 t±*^J©gJK©IB 4 #1 fc« 3 V -if inx^ff cDmBS^0T- & 3 o 

04 9i±04 4fc^^^U3>i>^\{c^||ll^©B4^Jfc^Sb— IfSDJI 
*i!cfc<fc Dffi RM^^-TS V— if^*sBS*f^tifc^ U n >^^7\©^M0T-$> 

o 

0 5 li±0 5 0 fcTFTWm^fe^ J >±©LI-LI{3^&oT-©»fbfc®fM0T*$) 
o 

05 2 {±0 5 o izTjk-fmm^M^ j >tm&TziM-i,mz%!^Twm\srciM 

20 I0T*$So 

ij 

0 5 3 {±0 5 0 fc^-rWr?^ -f >^tt2£-r3LIH-Unfc*&oT^$fbfc 
0 5 4 {±0 5 OCillll^-f >i:ie^-rSLiV-LlVte:^&o'r«J»fbfe®f 
25 0 5 5 {±0 5 0 Iz^Tm^MMm^mm^^-f >tl&oTWlfe¥iBT 

<S> o 
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■2) o 

m 5 7 &m 5 6 izmTi]\}JiMm.%d*wm^fe54 >iz%i^xwm vt^mm-v 

5 <&>%>0 

ins 9{iEi5 8iz^T\s~¥ t ft(DmMfc£z&ft^w}&&mmxmm>£tife? 

^ypxtfy Y^tsliW^MMMaomnmx^^o 
10 0 6 0 itm 5 8 te7jk-fM& t> ^^V^PiKDm^ffi V >X^fflV>^^CDJn3: 

MMJ©Hra0T-££o 

0 6i {3:0 6 o iz7rsti'-*fft<DmMiz zz^^mz&mmxB&ztifz? 

0 6 2 {±0 5 S^-r^J^^/h^VA/l^— ©/Vl/Xl/— if^^fflv\fc^^cDJa 

is nittMtydoffiMmx&Zo 

0 6 3l±0 6 2{c^^l/— 1f^©M^i-<t^^^i!RiR^MaT-^^tufc^ 

0 6 4 {±0 6 Ofc:^-f0!l«fc tJ/h^W^— ©^;i/Xl/— 1f3te£ffl^fc:^g-©;&n 
:n*r^©IBr®0T*&3o 

20 0 6 5 i±m 6 4 iz^-r yytcDmrniz ^z^^wwrnrnxfimgnfr? 

0 6 6 {±0 5 >^ifi^-r§LXVI-LXVI{'?&oTtD»fb 
fera0^ag>a o 

0 6 7 f±*HSSB^©il 5 #1 t# 5 1/ — if ipa^ftommS^ST » 5 o 

25 0 6 8 i±^»^g©fi§ 5 #i izffi z \s — i? flnx^s turn* e> ^ttflmfls® 
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S69 ittmsmonsMteftz u-vm^mu^i^mmui^^n^m 
070 i±*nffiftm<Dm5M^m% u—^m^mm^mmm^^n^m 

072 it^mmmmom 6 #1^3 u-vm^mmvmv&mi&mx&Zo 

— If 3£©IK3fe£^-r 0T» $> 3 o 

-075 it^mmmmcDm i m z v -if m^mm (Dm^m^mx %> o 
0 7 6 \$.m&wt d &mn$tiT^te^m'&<DMytm is >xiz & § i,— tf^©^ 

0 7 7 J±£G^ D #I5g£ tUT ^ S^cD^M lx >X(3 J: 3 1/— if ^tomtft 
£^-r0T*&So 

0 7 8 v-if ipx^a©^^!^^. £ #i 

082 it^mMmrnvm s m \zm & u -if m^iz ^^^v^ mmmmz k 
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S186 (±*^3te^«l©^ 8 i/— 1fto^g©^fcM«©#©#J©— 

EI 8 8 {i*«BSa©^ 8^1^^ l/-^PX^g©^^g|5©^ & fcffe© 
#1©— §B£-£^vr:7'Py^ElT&3o " 
0 8 9 i»«gff^©H 9^It^^ l'-ifSPI[:^%ffiV^T^I^X>c^^©|*Igp 

m 9 o &ei 8 9 i3^-r^ ^ * ^^*^Mt>*fe^ ^ y zmzmztitaiJu^Mm 
ei 9 3 i±i/- ^%(om%^m^nma(Dmm^tm\^x\^^m^m^m^ 

EI 9 4 \±\s— if^©^^^I^X^•^©rtgl5^>ffigbTV^^^^^-t-EIT» 
EI 9 5 (±^SSm^©lg 9 U— !f»lx^r«sftatt«i-r*fci&©7D— ^ 
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097 i±m 9 6 ^-rmj^nma^m^mmm^^o 

EI 9 9 J±EI 9 8 ^^SPX^-^cDgp^DfHEIT^^o 

ei i o o i±&mmm<Dm i om^^ u-vm^m^m^xmjiMm.m(D 

^iftfcSiHJiT'^K U WW! IZ^g <-t&ilnhv>EQ<D0kl* (n = 
2, 3, 4, • • T-#3|^^qaiR^^jg >0 d©^£^-?IJ&lK^ 

W/cm2) T-$£t;?K #J;U£^— ^17 — i xlO 8 (W/cm2) £Lt©^ 

;i/^^^t>©^^;p=¥— ) (v— if^6©tr— ax^«j/ hif®«x/vi/^i|il) £ 

II^JK (W/cm2) T^t^o 

la 1 —12 6 £JH^TM-T3o El 1 i± U— ifiJPXtfcDjpx^^j 1 ©¥®E|-£$> 
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—*?UQz.&(Di}n3iMM%i 1 (D^mm-z & ^ 041*03 fc^-riox^tj 1 cd 
iv-ivmzWi-? fzmmm-e& d . m 5 i±m 3 i^-Tinx**^ i ©v-v^t^ 

15 7*mffi-fz,(DT'&-&^o mx.nn.rn 1 jzv— ^rm.^mM^^:mxMm.m 1 © 
i 3 -e tt i/ — if^L^is t ^ triRjR^ v n © x. mxnma i ©^im 3 

£ & < taxnma 1 ©-fjUHr* 5 rTII £ & s 0 

&:fc\ afcsc«*a*je^i:bfcjnx^jfei»i0tjo»ft±s ^©xMD^^^tbSo 
25 K^^^hbTiox^tj^iyn, jpx^jfe^tDBf^nsa^-r&So £ 
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X'&Zo • • 

(1) ~ (3) #&3o 

myt&*'&fc>i£T, m%&\z&tt2>m^mm.bs i x i o 8 (w/cm*) m_h-e^o 
d £ -y-o oijnx^f m&nmm ic^it^ - ^ -r t N m^Mmm® p^gp 

I^M^tiSo li#3itSo±^i:b-r{±s 00*. til x l o 12 (W/cm2) 
If* So ^l/^g&Mxfcf lns~2 0 0ns#2?g;LV%o ^^fi^lRlRfcJ; 

Sg4 5 0V—!f^nx?9fSfe#lfe35:^ (19 9 
8^. 12^) ©I2 3M-i2 8lO r H#:l/— if-^a)i^t3j;Sptf^x^K 
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(A) jfcfcfgitj : 7"?-f \y v $ X iJ^ X (jp£ 7 0 0 jmm) 

(B) Ix-if 

: *mfo \s -ift^Nd:YAG V ~1f 
: 1 0 6 4 run 
U— ifftX^y hifWR : 3 . 14xl0- 8 cm 2 

HDSgU^Mgfc : 1 0 OkHz 
/'Vl/Xtl : 3 Ons 

m^3 -: £B#< lmJ/;^ - — ■ 
1/— "tf^tefiH : TEMoo 
m?6%f& : ISl^ 

(c) mytmis^x 

(d) m^mmtimwzft&mw&cD&mMm. : 1 0 omm/# 

\± 1 © i/ -if et d m^.MM.m(D izmmz ^ ^ * ^ ( /7 ^ 

) ©WlOOg, UPK (NA) #0. 8 0©*i-£rT»&3o 
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oe^tr-^iii^i/>x (c) ®mmti$5 ofg, int (na) #o 

. 5 5 0g^5o fcT— ^/17- ^Jg# 1 0 11 (W/cm2) m&fr ZIJUJ^MM. 
fc^-Tcta t^^^^M^9&^i:bT^^^^^^e»t^bs HI 1 Ofcjas 

(2) mtm$ i i$mmmmm.n(DWi& 

u—vyt&m^ttmw (Mz.it-> vzixdxo ft^mmtm) (ommzm^ 
it&fr&T, mit&fc&frzm^&iisi x 1 o 8 (w/cm2) m±-t?^o/i;i/^ 

zm&mii<DMmzmt^tzm%£^ : ?z£<bT'iz&o o£*k mz&s mmm 
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W/cm2) -e&£o J-VlsXmitmTLlt Ins— 2 0 OnsW^L^o 

(a) mj-ftmm : >j n > x;\ op^ 350 ^m, Km 4 ^ 

(B) ]y — if 

: ^frlx-ifi!i^Nd:YAGV-if 
: 1 0 6 4nm 

10 U—y*y67>tfy hffltWW. : 3 . HxlO'W 

li^UM^Ifc : 1 0 0kHz ■• ■ - • •■• ■ 

JWXm : 3 Ons 
mt> : 2 0 fJLZ/? 
15 V— tf^SSt : TEMoo 

m^tt : mwm% 

(C) ^fflV>X 
{g^ : 5 Ofg 
NA : 0 . 5 5 

20 V— if^feRfcptf-T&jSMs : 6 0^— te> h 

(d) m^Mm.m&mm£tiz>mm€iCD&mm.m 1 0 omm/# 

1 3^^?5iR^<i vi&mztifezt&m.mTZo m 1 3 i± s 
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Mj»£^LT1^ 0 U =i >*^CDj»^t^ 5 1 0 0 /zm N 2 0 0// 

m, 5 0 0/im, 1 0 0 0 AmCD#^fc:-^T±fB53^£^ Lfco 

#J;tfc^ NcUYAGV— if©$£;g-e$>£ 1 0 6 4nmi3 ^U3>S«£D 
JP#.#5 0 ^';3>^K©^T!(±1>— if 8. 0 %J(^_h^ 

HI 2 t^-T^>U=i><>3iy\ 1 l(DB£i±3 5 0//mt$ 

M^e> 175 AnKDgp^-fc^^^tLSo dom^-cDmM^it^ jp£ 200 ,um© 
^>i;n>e7^^\^##t--rs^^ 9 0 %w±&cdt% if ^*^> u=i><7 

1 l©MTTO£;ft3©&{MfrT*&Ds {^A^A^ji-TSo i©oi:(t is 

^1 i©i*i£ih-^ (o^ d is— if ^ t i sitoiDitf a^i^iw) 

£ *xfc %> © T- tefc& <U ^M^SM^tf^^q&iRtc: J; *) fofz £ h ^:M^~t 

H66i (2 00 0^4^) ©H7 21-17 31© r^^vK* V— if lc 
«fc * > U ^ > ©SPX^tSfpfiB j fcfB« ^tit^^o 

ftlg^jgc^ ^©iUtL*s^Un>^^N©^M^a®k:?!JS-rs^hfc:a:t), m 
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jottZmW^I? 1 x 1 0 8 (W/cm2) J^±-e^7NVl/Xi|iS^ 1 nsJ^T©^%frT* 
12 (W/cm2) T'&So ^;i/XipIWJ^«lnsmT^$f^b< N lpsJ^T*^^> 

^mm^m^mxm (i 9 9 7#. n^yoiios jr-sn i i i hcd r? 

xA M»«c«ts^7^rtfflj^©^g|jBflKig^j^j fcsatt.* friths 

o 

[31 100] 

mte&mx t£ v—ifjQx&iE ioo ©mms^Ei-trfe^o i/— ifjraiL^e i o 
^*ai«s-rsfci&t:u— !fjte« 101 ^soarr* ^wjm 102^ v 

g^tlfc^-f ^D-T y^^ — 1 0 3 ^V^P-T s>^$7- 1 0 3XfcM£ 

titz is-yytLzmytTzmytm v >x i o 5 v >x i o 5 T-#Dte£ 
nfc !f7fcL*sMiir^tisspx^tj 1 ttmrnzftzmw-g 107^ 

10 7 ^XW^lRjfc^l&^-e-Sfc^xDXfflX^-^ 10 9^ iKg£? 1 0 7 &x 
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3 ^^l^Hoo^r-^l 0 9,111,11 3<Dmm&fflmiT2>X^-'*?ffl 

zm^^nt-hu^nm.^} i omm 3 hmte-tzufattw, m^nnm i \zxm 

5 t^L©^j&^K©;&|p3£&;5 0 £oT\ Zi^r-^ 1 1 3 ^Zi^ 

X(YMx^— V 1 0 9 (111) ^ctt)X(Y)|ft^fqJ(^l&^^^^i:t ckDfT 
5o X(Y)$ft^^-^ 10 9 (111) ^«J^CD-^J^^§ 0 

10 l>— F3ft» 10 1 fet^l/* I/— tf^^^-r^NdrYAGlz-ifT-^^o V-if 
^fiffil 0 1 fcfl!l<>£.£fc#T?£5l/— If £bT\ £©flk Nd:YV0 4 V— if-^ 
' Nd:YLFV-if >1f 7 r^T TV— if * 5 & & ffl$*f&W&BMffi& 

*Mf&TZ-m&, Nd:YAGV— if^ Nd:YV0 4 1*\ Nd:YLFV— if 
As^aiTf&So B*r«'fb««s*^-ra«^ N ^^>if7T-TTl^— iffcfl^ 

15 S(0tf«Fa7?** o 

m im-ci±mj^m.m 1 ©inx^^;* u— -tr^M^-tv**^ ^^ik 

V— if^tefcfcU— iftT— A*^tPiftl*T?*So 0 5l4Jfc3te^S©— 

20 #J-C*£o IMV>X1 0 5&Z||li:£|Sfc;£i&3-fr3£fcfc < fcoT 

ix-if jjpx^a i o o fc N «ea 107 fc«fi£ftfcflnx*wM& i * qr 

25 CDfcT— A^riJ 1 1 9 t-A^/'Jy^l 19i:l5tffll/> 

XI 0 5 tomizyj 1 0 3#!ES£*LTV^o t-A77U 
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^%LtKM<D?hm(Dfa%*Q o° ^7L%^*> izLmwzftT^Zo m^mytm 1 1 7 
7-10 3Mi^i/>xio 5 tm Kx,m±izmm$ ti femmm^ i 2 is 

Zf^V>X 12 3 ^ix.5o 1 2 1 h bT(±^J^«CCD(charge- 

coupled device):*? ;>< ^ j$%> & 0 WWi^fe^ -f > 5 3 & JHE b fenj 

*a^©,£tfcfek^ Iftft/B 1/ >X 1 0 5 s ^^D^>^^7-103, tT — A 
X^'J 1 ^ 1 1 9£3Si&U *S1i^>Xl 2 3T«^titgti?l 2 1 TrU 

ft*JW 127^ ^-^ 1 2 9 £ N SM5o it^-^M 12 5fc % 

■frafefc©^?*— *&»jrr5o ^ ©mt-^ t ut ^x-^ was 1 
1 5 #z$f&*^-^ 113 &&mmm-rz z. tfc «t v. -zsmytvm&ifimma iz 

5 £-T3o J;oTs W^— *W$&1 2 5 *±a-— h 7 a— h 

3 ©i^I^OBtr-^ ^M#-T C©HHg^-# fcfc£rffcffl»ffl$ 127k 
3££>*k £«J«T-#a®3#&£*U ^129fcl^§o dtlfcctt) 
> 12 9 kfc«^^^^5o 

127 ti± N -AT—wmim 115 fr*,©^— ^ N w&^—$$m 

$3 1 2 5frt><DW&&— ^mAU dtt?)©^— ^^acuti/- If^WJ 
102, m^M^M 117 Stfflim 115 § CfcfciD 
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mz, m 1 4&xfm 1 5 &m^x, ^mmmmom imiz%k& u— tp^nx^ 

S©l/-1f^ L 0 l^tS (SI 0 l), iP 

nittmm 1 ©» $ omi^m^mw^nma 1 ©s^^sk: 
m^nrnmio z ^^©^ms^^-rs (S103). c*u± N i^- 
if^fe l (z>m%& p ■&im^nm.m 1 © ft® a fc#>fc N m^nrn^ 1 © 

3 fcffi«-r « v— if^6 L ©i£ft)&£3fe*Pi: bfcijnx*ttfe*» 1 © z ffl;Sia© 
SQX*flM& 1 £ I/— IfSPX^g 10 0 10 7 tc«S^-So bT\ fl 

i7^e,pr^*^^-B:Tinx^^i^^-rs (si 0 5) o 
mw-atitLwmtt^j > 5 ^^tripx^^ 1 ©gt® 3 itmmm^ 1 2 1 

— * fcS-^TMIil^-^Mgp 12 5 (±flS«^3te« 1 1 7 ©W^©^*^ 

s 3 1: mtr £ j; a &mm? s (s 1 0 7 )„ 

:©Mt-^Kt-^M» 1 1 5lzmt>t%Zo Xy^-Vmm^l 1 5f± N 
C©Mr-^ ^St IT Z (ft7r-^ 1 1 3 £ Z f|^fSj©^ftr^-fr^ (S 1 0 
9)o C;h, tHftM^t01 1 7 ©^^©^^©3 tffiftSo &:fc\ 

J8«^-*#MlgB 12 5 i±Mi£^—# t3^5V>T\ .HDBf^^-r > 5 ^^tfAPX 

i ©am 3 (D^kxmw^—z Zo z (DO&mMT*—* \±±.^mm 

mi 2 7 *lr\sX=£-$ 1 2 9^?>n. dttfc«kt>^^ 1 2 Qizmm^^ 
•4 > 5f>J-3e0t6>^®«A s m^^nSo 



53 



WO 02/22301 PCT/JPOl/07954 

:£f#ffjij« 12 7 Iz&^&x^ v 7S103 T-^^tLfc^afc*^— # i^Xts 

&m 115 itzofemm^—zte^^T, u—^yt l (dm%& p ##Dx*j-a 

tJl©M£&3f£[gl^ Zffl^^-^1 1 3 fci b*QX*f^% 1 £ Z Jfc&fafc 
5 femg^Z (S 1 1 l)o 

l/-if^l 0 1 fr£ V— 9*^6 L *m&£l£T, U— L ftjnxjit 

i ©am 3 ©«f^^-f > 5 tcM^-rso l/— if^te l (om?b& p fct;&nx 

M^tiS, ITn mm^^-f >5te*&-5£3fc: X Jtt^^-^ 1 0 9^ Y 

ismnwfo i ©flfijfc^ts (s i i 3 ) 0 ^ lt n m^nrnm 1 &iso»rpj£ 

7>fy5fcJ6otiH , Scifc < k»), fipx^«ii»i*UDWf-rs--(si 1 5)o CI 

15 m^nmm 1 ©ftSPfcrn^ p £-£-£>-&t. l ^nowr^e^ 

>5tl*ftt^§„ f X 1 0 9^> Y S> 111 

25 ig i#Kc:j;*u^ Jnx^fe© l fc^^KiR^jgii^-Brs^fe-j^T^oJn 

54 



WO 02/22301 



PCT/JPOl/07954 



w±uiB§ ufc «t a £fg i £*u£, i3UJmm.m i ©as 3 tetoajr?^ -r > 

£fcs HlflltCfctUfs SPX^tJlCTO^DXfCIV-lf^^^VNa©^. ^> 

mi 6 \ztjs1f&o izwm^fe^ > 5 -frmmtzwiftx & o t & N ni^jfc«kn« 

2> 0 £*xt± N Ho©lx— IfytMl 5 , 17, 1 

&iPXM^Jl©l*l8Bfc:^fej£ P ^fc-e-TM&S^lql^&fiSIJbT^ao 1/ 



55 



WO 02/22301 



PCT/JPOl/07954 



—yytm 1 9 © v -if mtm^nmm i 3 & ajw -r ^ cm 
mm.® v—*?%n-%m^2> ©t% if ytwvw v—*?yt\z&^x^v—&r\\ 

7, 1 9^j:t)*^ p *^{±cm3pg^^n-ri/— if 

il8(± if^d J ^«-43^^^W^o^ l mizmztiko u— if Sox 
J5&1tmmir2>W&M~?:-foZ>o z<DM&, WMou— if}feM2 3iPWWi^fe^^ 
>5{~*&oT— mzmW£Stlfe=~?(D7U4y6mffi2 5, 2 7, 2 9&m*.X^ 
£o ^l^-r^6M^2 5,2 7, 2 9-0^^V^T|BlD^Jt3E«^nfclx---if5fe 

t % z. £x&mmm*m.mmmkiKmT z z t % nimx&2> 0 

LM2M1 

mz, *nw$n©m2^jicov^Ti£0j-r^o z(Dm±y6mm&ttn<Dwmjj 

)fclitt#»i:tt LiTaOa fr£>&3JP£#4 0 0/im @ft©Eli?^xA 

^2^jt3^^,TO^gi^ m 1 4i-^-ri/— ifto^gi o ost>*Ei i 9 N m 



56 



WO 02/22301 PCT/JPOl/07954 

Eii^>)xA3 i\t, mi 9izm$ti%>£oiz, mz-mm-frmztiz&wcma) 

?-v~?3 7mznmgtix&\)s M&T&\E\mm3 9<Dmizi±m&®mm<x (8 
o^m mm.) &B}$$ftT^2> 0 in 2 fEm&^x^a i©f*i3B 

^^sff«m^n>^/N3 i) <Dycmw.tt&&mM?z (S20 i) c ^irikems 

^(omfeffimz&-3\,\x, wmttM&ntzMLxm^h<&mi&<D'j>te\,> 
^(Dv-yyt l ^mat-rsi^— -ifftagi o l&aae-rs (s2 o 3) G §2^j 

15 {3*5V^T{*. 1 0 6 4nm X&ZJ^JVX®. (PW) M© YAG 1/— 9 s 

^S^tl/Tl^So £© YAG 1ft±, /Vl/*©Si?)3SbMIMO?)S2 0Hz X 

/Vl/X iliS^ens ;\VI/Xx^Mii3 0 0 jul J Tfe&o 

YAG l/-if^e>itilir^tlSl/— if^fcL©^^^ hgft 2 0//mgS-r$§ o 

mz, vomttMLttncomz&Mfe-rz (S2 o 5) Q wmtt&ttft&mzifiM 
20 ^nshs * ©susses tc2£cH>T\ l &mftj&ifwm*mwR<D 
teffiiztiLW-tz^oiz, i>— yyt l <Dftmftfaiz&tt&wmMmttm<Dm.m 

-r& (S2 o 7) 0 u-if^fc l ©abtej&©&ffc* t± N ^onf^w© 

25 tl^o 



57 



WO 02/22301 



PCT/JPOl/07954 



ifcfefctm (fiE«3R^F^^\3 1) ©^®fr6^fc£3fc{fta , r3«fc5fc5&;So 

(12JWf^ft#3i^0jp$5:tfJB*f*) &^J*LTiB5££;h,5o ^©^s X-Y-Z 
tt*^— S> (2js:^Sfi^^fc*JV^Ttt> XfftX^-^l 0 9, YmXT—i?l 1 1 

z ix?-^ 1 1 3iz£t)mmztiz) ±izmw$tifcffl l n€i i o 

Lf>iA'>- h 3 3 fc«J#*nfcilOWf*f**J*|-**B"rs (S2 0 9) o « 

-w^#*4i3Mi^-r^»o * ltv mm* i 2 1 •e©«aMs*t:a?3vv 4 t: N w 

— tf3t L O^jS* $ 1S0Wf>ttg^3|S|.©^®±fc<iig-rs J:^fc: z ffix^— 1 1 
3^i$tT7^- ^XiH^*^ (S2 1 l)o ££-£f± N H^ffl^l 1 

IfeU SHfeT*— ^^QiSfflJ 1 2 5*s, ii^{:S^V^ N i^M^ 1 1 7fr£> 
ta»$tLfc^A»«J»f*rfi^3»©^M±t?^^$fg^ < j:5t: z 1 1 3 

©#awft«&#y£u x^— i 5iwffi^/-rSo xr-«i 1 5 
«u w^r— &wmmi 2 5^5>©mij#-^-t^v>Ts z m*^— *? 113© 

»©tfegt^?>ct5^zffix^— 5; 1 1 3 &$ijiip-r3o 

i3), to»f^#»©js#2ivja^*fc^iiSbT^*nfc^--if 

ft L <D9&bfo<0&tiimfr1£.tt Z Iptt^T 1 — ^ 113* V— ifft L ©ftffl;2f 



58 



WO 02/22301 



PCT/JPOl/07954 



j; o $$mmn 127 i$^—¥mm 115 izmtim^m. t? x 
m^M-^^^^fe^^-^Miusp 1 1 5 # z is*^-^ 113 

a^T-rs (s 2 1 5)0 

r-i? 1 0 9M Y i^r-^ 1 1 1 (S2 17), I/— if 1 

o i^e>m*f^tvfei^-if^ l t± N ®2 2t^hsia{:, mi/>xi 
&zv 8 o^m) tiffitfffiajR^^s/Na r©rt«ic3ibfcjS'P ft&m-t&Xoiz- 
m^u^^^3 7&&M-rz>fc8>^ iit5®M3 9(Dmizj&j%$tifc 

ia2 2 izm$ti&&5^ &nm¥$*^3 i<Dwm (is—yyt l &xm 
-raw) izm,m$titz®mffi3 9 izis—yyt l jyiiRjtsn&v^ft-citote^tt 
&<> £©j:5fc, mesas 3 9tci/— if^fc l &mM$tite^&mx-]s— *fyt l & 

mM3 9^u— if^LA»&«K"raifc*ST?§So 

yytmi 0 i^^di*r^nfev-if^ l mm.m^^3 kdkb 
izmyt&i? tmmt^x^izm^^ ^©m^p i^w-s^-if^L ©^ 
*;i/^*jft3^tow»ft*r#©3te^fl«jaflm u < imwisi® u^v^^ 



59 



WO 02/22301 



PCT/JPOl/07954 



m2 3~m2 hza^ut, u—yyt l (om^^ws^^x^^^ 
*43 2 (ytmm&ttm) raux. ^otmm$n-3 2<z>m$uzu-*?y£ l ©m 

^^figt-^ £ o £ V— if ^6 L ^^-T 3 CI £l t3 <£. t) N 024 MXfm 25t 

3^Wfc^-r^to^f^#^3 2©s^iqj d f^i&-rs I'— 1f3fe L 
v-if^Mi o l^&v-if^ l ;i> xmz mm ztiz c^e,, i/— 

Ifft L ©TtS&S W±1M;^iM#3|s|: 3 2 ©^i»£frofc*§i§i\ ^ 5 # 9 
tefc. EI 2 5 IZTjkZnz&^lz^ 2©ft^fRj D t?&oTl/- if 

ft L ©^dS3£Jft$>SV^M»f^#^3 2©|£l&^^fcLfc^PI£^LT 
Wifc©^y^^9#Jfc/?££*VTM< CI fc{;:&& 0 U— If ft L ©^SigJ^ab 
3^iM®r^gMffi3 2 ©^»3gfi£M<-r££ 0 2 6^^tb^ck 

ifi, v-ifft l <D^M^^>^\±wmnmim3 2 ©^kj^ipk -r^t>-b^ 

— *fft L ©«^©^«J^|q]^oT^et](CB^^tl^ClhtC^^o 

?m&9m(Dmm mfomx&t^y&w&soim ®mm±, i^— ifft l © 
^DagbTO»t>"w^^3 2 (x $fc;*5P-^&;g^f± y m^—v) 
<D&m&m<Dm&%mh$&zz:£T'&mm'mmT-$>Zo i/— if ft l © 
^t)^b^^t>-^^^3 2©^a&^jg^<-r^,cihT^;i/-r^ h 



60 



WO 02/22301 



PCT/JPO 1/07954 



8 ~|21 3 2 fc&t^T&s IHM5 3 9 ©m^£#B?&LTM<§>o 

<o OR^I^y^ 3 4§^-r^JE«^NM X^y7"3 7 b < fcfci^£ 

mm^^v? 3 4izfrMir2>&m7 £ s^X?-y7'3 7 (JEEHHi^ m/N 3 1 ) £ 

i!R«£-y-&o 3 4£#jii-rsHm7 ; /w*^y:7'3 7 (mmm^ 

^3 1) ^mm^^r^t, m3 OklTjkZth&jLolz, h 3 3©*® 

^"3 7£^i&-r3{£BWjQH-— h*A3 6 £=i£ifr£-g-;g>o 
iPBE--K;i/3 6*sr>3i^S>— h 3 3 ©MJ^iigbTfr ^MfciDiE-- hVl/ 

3 6 r>^^s/-h 3 3&m&-tz>hmz.ms.--\*)\s3 6 



61 



WO 02/22301 



PCT/JP01/07954 



3 4S^infE-— h*;i/3 6£^:n;^>— h 3 3 frt>Mtl&J5filte&m Wl 

y/3 7l±mS\^*y? 3 4temMLT^2><DT:^ m 3 2 fc^tlS <k 5 fcs >> 
x.;\$/— h 3 3/b^^|^ti^Clhfc^?> 0 S^L&VW ^->3z7-— ^ 

^S£fflvm -(7t>3LT~- §13 2 #£:EP B ^iBjfcjglDV #$t£*l/Oit 
§l^*y^3 4£l!&#LTV^JES^\--r;*^y:7°3 7^ >>iA^-h3 3 Id 

3 1) o^fiPKKflria-rs.kaKi^-rscifcT?. myd&iz&tfz i/-^ l © 



62 



WO 02/22301 



PCT/JPOl/07954 



^^3 i) %wm-tz<DT\ m&$tiiz&5y*&m9G>&mfcxftffl&&tt 

Pig-r^ miss 3 9 omizm^tit^mmiz^ts^^^cDpsu^m^i^iiL 
ytism&ttn (mmm^^^3 i) ©^fti&s^&i/-^ l 



63 



WO 02/22301 



PCT/JPOl/07954 



5 #T*£& 0 

st^^oti) -trsfew i o i wmTzytMM'&ttmcDytmi&ift 

2>&s ztiizmzn&bvx'itte^o fciiz.it, is— yytm 1 o 1 1 vxmm^ 
frxu— *r??tm 7xaf# (&) i/— if) zm^zz-tT', m$rm 

20 mt&mm lxz^v 9 *m&mtz> ^^^^•KiKif'r^ ^ 

ifiPJQ^S 1 0 0 £:fe^T. Z ^ 1 1 3 &&Mg*£2>Z}i 

25 *)7*-*>Xm&%:iTV&*>lZhX$>£^o 

ifanx^gi o 0£:&^t> F;fM©-sa®f^*— >fcbfc#$oT x 



64 



WO 02/22301 



PCT/JP01/07954 



mx^-i> i o 9^t>* y m^—v ill *&m-t&£oiz\sT^z>tfi, en 

;i/3 6 izX r>EEmm^t>^^3 1 WtSctottt^^^ £*U;rPS£>n& 
^^tifeflEm^W^^yr3 7 ^lR§|^t >^ 3 4 Cff ^ t§ J; a fc Ut * 
-K;i/3 6l3cfcDH«^n>^^3 l£t»-f&£^££*K W^^ttfefiE 

* ^ y r 3 7 (Dmmizmm wtt * © * e& <♦ c t #t- § & „ 

2-l-fc-bT^j»ffl©*©*fflv^Si-i:fc«fcDN "1>— IfSfcL" 

P-T y^^— 1 0 3£/E^£<ft;bD&37\— 7^7- &fflv\ ^©/n— 7$^— 
if^6#l 0 li:©ik:i/- if^l 0 l^©KD^&JWB!"rs«fc5&3te3* 

If ifcLfc «fc b tTO2t&*mfc:*Ot b&l^ck -5 fc. 7 **8S3ga$fc 1/ 

— if»u o lipfefl^it^tLSv— if«©m*t± N ^^y^^©fe«&©a* 
m 2 ^j©«^ ^^w©^* wTfcsj^-r * o 

*^5B8fc«S3fcaaH4«-»©tlDWr?SF^{±s I/— if^»>£>ttil*Lfc U— ifft£\ 
fc & £ mtfc&JkTf* ©3ffi# © # a&KSP £ $ -fr s OTgBffMn:© £ % 

$nfcafeH^©ffi*fcT5te3Mtt»»*«wt-s«iWfxsfcx *«*.Tv>*£fc 



65 



WO 02/22301 



PCT/JPOl/07954 



m^±izwmv^\ %Mj&V£%sn*wt)ik< £o-&wm^#->iz%i-DX, 

33i^~c\ »g?-r s © * tufc m iz mts y&&a&wtm&<D iz 
-©cta^^bfc^t^ mm?z®m&(Dmizfcm,$titcmm<DGLWizj3 



66 



WO 02/22301 



PCT/JPO 1/07954 



nis&s&fc: u— if ^6>&sM*r^ ti^v^jft-c if ^m^-r s ci t \z & d % v— if 
^-ts^htct;^ arngp * m$t£k<Di&mi5 mz^^ xmmm izm&T zzt 

{3*5 & Mlfc&J&W^ (Omm<0 frizzly? ZltZZ^y? »i ^ N 

vft(Dmft&tfiftMm&ttm<DftmiztiLm?'2>& ? iz u-yytzmyt-rz z\ tx\ 



67 



WO 02/22301 



PCT/JPOl/07954 



^ a ^ ^ y ^ ©?f^as v -if £ 3 ^smfrax £ tus^ ^^ai 
i4#**^^t^ifb^v\ %MMm$mi£Wvm'< xo^mm^^—xz^- 



68 



WO 02/22301 



PCT/JPOl/07954 



T<&<te2> 0 &tc, wm&mtn&> m.mmz^^xwm^ti?>(Dx, to©?? 

&v>fc«K mmm&<Dmmm±<Dfe&®mmm$7k&^miitet), wm^mx<D 

®fu^v\ ^aBfti4»^i2iDSt< «t"5ft«j»f^^— >iz^x, ftmmmtn 
ts«aifgk, if ^asa* tufts titc \s—*ryt*s ^<Dm^t^mm i &. 



69 



WO 02/22301 



PCT/JPOl/07954 



¥£ttm*WMT2>WM^&£, =Hif;lfc£ £*<&mt bW£o 

< -rs zbtfn i o©^^tt#^^^^iff ^^ife^Mtt^©^ 
^ii-^-rcih^qrfih^^o dtte>©^, ^B^cttus, @&T^M.oja 

k =y ^ * &i*m-r # ^ t &x % § o 



70 



WO 02/22301 



PCT/JPOl/07954 



[03 00] 

JUiBft* bfe v-if ^6©it«iHB^©iei £ ■hmJ^nmaowm^^^ 

•5 bT. Snic^^tz U-if }fc£M£tr £ ci D s MT.ttmBlz&Stffl& 



71 



WO 02/22301 



PCT/JPOl/07954 



(A) iDlMlJ^Wl/y^^^^^^i/N (JP£ 7 0 0,um. &g4>T 

(B) I/— tf 

MS : 1 0 6 4nm 

b-if^^^y hif®^ : 3. HxlO'W 

wkbMvmmm.: i ookHz 

^;i/;*fl@ : 3 Ons 

fcB±» : ffi*< lmJ//Vl/X 

i/— tf^SR : TEMoo 

(C) ^ffllx>X 
^ : 5 Ofg 
NA : 0 . 5 5 

(D) iPX^tl^B^n^tgg^O^ltj^ ; 1 0 Omm/» 

HI 3 3&1^>:7Vl/l®^M©^m£Sbfcia^<JDtK EI 3 4l±y->7"jv 2 (D¥ 



72 



WO 02/22301 



PCT/JPOl/07954 



T^-Sc ^bT. 03 5{ii3 3 fc^^>:T;ia ©XXXV-XXXVi^iZ:^ fc$f 
®£#t;S;ffj£^tbfc0-?:&£o 0 3 6 {±0 3 4 fcjj* > 2 ©XXXVI- 

{J£M£;ft-£U3;i£:£^b-r^£o — ^ 03 6 fc^-T £5 if^fc^ 
WM<DJ5 fitted <teibte^o Sd'^ft^cfc'ftiSjEFiSjo^^y^sKy h90© 

* xs—vmbwmmfcttnimwfr'Mj?* > 5 tct&a £ a t it, 

1f^<£^^b-tff^^tbfc^^^^^^9*^bTV^o P^yZxtfy h 9 0 
5£feofc^5?y^^9£ffM^£££A s T-t3o — 03 8&, 

— i^©it£4Uii^©;£ft£OT^^-Y > 5 ^a^^^T^vi/^ u— vyt^mm 

bTBJ^^tlfe^^^^^9^bTV>So ^^y^X^y h 9 0 © tOBf^ 
>5©;£ft©Tfi£{±i£gtl&/jN^©^ N ^7^^9§Mt§®fci3 



73 



WO 02/22301 



PCT/JPOl/07954 



a ^ ^ y ^7 ^d«©^fife5r^j± N m 3 8 lzmirJ5?& <fc D SMsfcj ^ s> * 
*fctt®tta©g^©^/««|b©S$©^-CftSo «rc*#/J\<* < 

9 y ^ m©«^-7nK9i b mmmmmm^mmmmhmmx & ram © c: t 



74 



WO 02/22301 



PCT/JPOl/07954 



o 

, 114 izm-tmiMlzffiz v— ifflam^B l o o fcoffijtj^^^kiSigi-rs 
©«FR**Sa»-rsflSR*«8fi5SP2 Olt ^R^Hgi5gP2 0 lfr6fcHI*<*;fxfc 

iz-if^L^^^Pisg o° tdfrmmmffitz 9 o° ni^pgi5^2 03^ 

X. <E> o 

*gR*Dfgi5£i5 2 0 lft, BI4 llZ7jk-t£5te 1/4®S«2 0 7 £^tf „ 1/ 
4«1«2 0 7ft*tt^ia*^itSCii:t:J:»)fflfR<S3fc©fllR**88fflST!#*o 
1/4SSM2 0 7 t^JiJifii^mPOXIf^mf ^> & ' 

ji^ftm^caR^cD^t R{g3fcEP t & s o jjtfL&t i±mn <D&m txm ^ 

RiH3teBP-e#*o JnxfcTfcfcr 1 ©JS£. *rM^^#J«LT^RTOsig5^tL^ 

o 

1)U3Lttm%a 1 IcfiKHB^feLP® if ?6L£Mft "T 5^ I/— 1f3fc« lOlip 
1 / 4 $tS«£aiia-r S £ a 201l±l/4 fcg-R 2 0 7 

9 0° lMlfeiig5gP2 0 3t±, EI 4 2^"TJ;a^l/2^*^2 0 5 £^tf 0 
&£>o 1-^t)t>s l/2Sfi«2 0 5CMIi^i4 5° ©ftM^LP^A 



75 



WO 02/22301 



PCT/JPOl/07954 



LP 2 h^^>o 9o° \Bimmm^2 o 3it, mnmmm^2 o l^^mm^tir^u 

— *f^L©<g^& 9 0 ° ^Jt@<E^-frS«^ l/2tft2 0 5^l/-m 

©jfcttLhfciBiB^-frsi&f^^-rso 9 0° MM2 0 3(t ttra*H 

2 0 5£V-1f#L©}tefi&^ (-T^t)-6s V-if^fiL^ l/2^Ste2 0 5 

^^n>f>^>7-103lt 9 0° HJ^TOgp 2 0 3 XMft* 90° 
H]ii§figi5 £ JlXli £ n& ^ 1/ — If ^L*SA*r b fro V — if }feL©3fe$ft © ft # £ 9 

o° cfc-5{-ia«^tiTv>^o u-ifiaxgi2 0 0{t i*e,^i0 7© 

2 1 3^i§o^r-^J|lg|!l 1 5(± s 9,11 1,11 3©^ 

04 O&tFEK 3 £ffl^T. *HSfe^fii©^3#!l^^^— ifinm^ 
^M-T^o 1214 3fcj\ CI©1/ — ifjDJl^^iSB^-r§^»©7D— 3^ — h-r 

Spx^f^i^^u^v^ni^N-r^^o xfyrsi o i~x^^^si 

nmmm^2 o liCctDs i/-if^i o lfr^mt^n^isMi^LP © 
tf# l (Dm^m^mmt^ (si 2 d„ mnm-mm^2 0 n^wt 1/ 

m^nmrn 1 * y ia^iq]^t&oTipa:-rs©T% v— if^ l ©^t p3<s 
^ ep &*-r« n©sfft* s spx^r^ 1 © y fft^[R]i3Mt>*fcw^^^-i' > 5 

©^IqJh— gt^Sct^tBifiS-r^ (SI 2 3)o 0fft^^-^2 13^ 



76 



WO 02/22301 



PCT/JPOl/07954 



u—yytM 1 0 1 a> I/— l ^^^-a-Ts v—*ryt l -^m^nmrn 1 
®^p3 © y i^p^^^to^^ > 5 tM*r-r^o m 4 4 

^ 1 (D—m-tKDwmirfe^ 4 > 5 £ 5 £ tt> li^nMm 1 1 +f 3fe l 
#M*r£*L£o u—if^ l (Dmyt& p i±uuj:Mm.m 1 ©i*i3ra£SLTv^© 

^eux\ x ia^^— ^ 1 0 9 zfemz^xu— -yyt l &$t©«H^^> 

5 WRiiJU JtfBh|BI^l3LT^MM^^I^©W^^-r > 5 {3t&a <ta 
(^DXM^tl KDfrmzMWLTZo Z.ti*mr>MTZiil,z&*)^ £fr £ Jig 

m^-M^j > 5 fct&otinxMti 1 ©ft^«^i^£ffM-r3 (s 1 2 
7)0 &:fc\ fiM^t lp © u — if ^6 l ^m^nmrn 1 fcMtss^ii> 04 

1 (DWm^fe^ J > 5 tc:$&-5 J: ^ fc. V-if^6 L ^inx^f^ 1 IzmMZtiZo 
9 0° mfeiigS^2 0 3{3£?k 1/2M2 0 5 (04 2) £1^ — 
if^6 L ©^fft±fdOT£-^£»J#£-r&o CtbtJ:*), ^R^TOSP2 0 1^ 
t>mm$ntzU—y*lfc L ©M3te^ 9 0° fdfrm$z£i£2>mffi%:?2> (S 1 2 9) 0 

*4to i ©M3 © x mxmzmTFfewm^&j > 5 tMtt-r&o ei 4 6 itm 
jmm.yi]i<D¥-mm-z$>z>o l omnmyt ep ^^-r«p3©sift©^ 
iqj^nx^^> 1 ©— #t© x mjsmzmxffcwm^fe^j > 5 £ 5 ^ 
its mz.ttm.rn 1 (3 i/-- tf^t l ^t^nso i/-if3t l ©ji^ p &anx 



77 



WO 02/22301 



PCT/JP01/07954 



z (s 1 3 i ) 0 wmfmit lp l ?tn^nm.m i fc,mfr&*§ 

maitttyms-* (S13 3) 0 z\filzXb, m^MM^)l^tyV^>^-^y°lz 

x\ 4>&v^>ay hmx-wm¥fe^j>5izfa^fe?^y?mm*Bm.-fz>z.h 

&T*g%o Z(D£olzm3MX&?^y?mM%®^mzB)&X%&<DX', to 
*ftfc4fe l©*DXXtf— h*£loI±£-yr&CIh#T-#So £fcs ^>3 u> hB^Jc: 

*mmm®m4miz^Tm3fflt(Dmm&*>frizmm-tz> 0 m4 8(±d© 

a*,. EI4 0^-r^3^J^^l/— tfJOX^ff 2 0 0©«^^hlBl— 



78 



WO 02/22301 



PCT/JPOl/07954 



&l^ 0 0ffiX:r— 1 3 fcj; *K 1 0 7©X-Y¥®#;toX*f&4& 1 © 

&EI4 3 fc:*Vr^3 0!lfcfi$S 1/— IflDX^fifiO^^y^B 1 0 l^P,^Ty7S 
1 2 3 0ftff41-5o fg4W3f±9 0° InI^lig5§P2 0 3 *uT^&^© 
ife©*^ y 1 2 5 ©i&f^fcmibtUfc^o 
Xr^7'S12-3^ ^ry/S 1 2 7 ©»f^*sff iC*"CO»fffc 
«fc»K »4^fc*^T*Jg3«lkRiaifc:ia3:^fe«!lH:BI4 4 fc^"T«t -5 fcjpx 
'^tuS'o ^©^ 15^||^r-y2 1 3£9 0° ^ttjfllJg 

^ Its X5r y :TS 1 2 7 i: HfMlfc. 1/— If^L^Spx^^ 1 fc^ij-rs £ 

a«t**^*rso m.mz^ x^.y 7S133 hmmiz Lxm^nm.m 1 

^•fr-Tfc, ^Ril^*^t-«R©S$ft^[ql^nn:^^©W^7^ 

£ t S3 £ t) iPX^J-^^tO^r bT JtV*o £ *l}3 J; o T ^SDX^Jg&^igJBf^ 



79 



WO 02/22301 



PCT/JPOl/07954 



Iii5 0©TO^^^ >5 Jh©LI-LIl'^oT-TOifb>feifMEI-ea5^o 0 5 2 
^ 153, m 5 4 fi^ft^® 5 0 (DWM^fe^ J > 5 ^iS^f &LH-LEU 
LIH-LIII. LIV-LIV^?&oT«)»fbfc»fMElT-*)So ^n^O^^^A^ct 

fc££-^&;*;^<&&o cfcoTs EI 5 5 iz^-TO; ? MWr^g^ > 5 I'^&ofe 
mJiMMm 1 ©EI$r©*iJg#M < ft 3 o £ 1m^MM<®) 1 ©^Jfrffi 4 3 ©K!fi 
^^<ft^©T^JSlfM4 3©™iS>& s M<ft§o inputs (H5 6ic:^-r 
ck5^ s #^6&J£jlk:#3 V— tfiPX^^ffi^T^y^tfy h 9 0 
fi<J/J^< (fiUII2 0//m|ilT) BffiirZt, P^vPXtfv h 9 0£t&— \zM 



80 



WO 02/22301 



PCT/JP01/07954 



^mmrnm ii «t n« ©^m£$we %&z.tiz-o^x mm-r 

0, NAO. 8O^0^7-^7^y hO^g^lt Ht^M 1/ >X©{g*fs 5 0 

*f%<D)^— t&mTzozx, v—p^v—mmifimttitis—y 1 
ncwi/- if^©^?— <-rs^^t«j:?) 9 y 9 natty h©^r&£ 

^y— £*£<-T£ D^y^x^y h©^&£*§ <M-r-^3o 

^6^tvTV^?>inx^-^l©ifMiax$>^o f^4 1it ^©^-ifM^fcckD 
#^i!SiR^C^-&^b^V^itJ^±©m#?ije^=5:ofe^-r'$)^o 05 9f± 

. ^ov—^yt^comm^^^^mwmmxm^tit^^^y^n^y h 

9 0©6KfMH}T-^^o — 06OfcWR m 5 8 fc^-T^Jd; ^^HP 
it © »7ft ffl ix > X £ M v > x > s ;v x — if l # i*i gp m.% £ n t v ^ £ an n: 
l©®fOT-e&3o El 6 C©W-if5fcL©M*rt3j:^^7fe^i®iR^HT 

h 9 O©^f®0-e$>^o ^7y^X^^h9 0©^^ 



81 



WO 02/22301 



PCT/JPOl/07954 



h 9 0 (DmwteMM4 1 (Dm^n^i 1 ©M£;M£iS3£t-£^fa©Tr&lcfe# 
t^o o^D. l(Dznp><D^)rm&'h£ <ir%>b?^y?x#y b 9 o© 

^^h^iMw^/J^ <-?rt. £=h,£©im£:*£<-r££:^y£;*^y h 9 0 
O^^h^iwt^t <t!5o 05 9 £:0 6 1 £J£iirrny:lE£>fr&J;5l^ 

h 9 0©^£li^i|iiwCDij-}£:£/J^ < $J$l 

££>13, 0 6 2 fc^-rWi, 05 8$3^#J<fc^/jN£vv^— -hf 

IfZf&ZtifzP^ y^Xtfy h 9 0 ©$f®0-e&£ o 0 5 9 ti6 3 ©ikgcfr £> BJ§ 

-r& h 9 o©^£h-£>i|igw©Tm£/j\£ < (^^o 
%j,hmmzm%ztix^&mj^mm 1 ommm-^ 06 5j±, ^©i/— 
('J^o b^oi/-^©^?-^;* < -rs^ 9^ vim 

stfy h9 0©lS£h^lw©!m£/jN£< Mflre^So 

d 5 T\ * ■=> y ^ x # s> h ©J&£ qrt&fc*#ggj£© b § V^^-h©«#3fiJS 



82 



WO 02/22301 



PCT/JPOl/07954 



mmit if — a© *>&&m mm. % < & s \z'&-? x^m^mr 

©s^ mjL.ttm%d<Dmfr(D^git&mm.vx%kts?>2>o &tzs ^v^^^n 
<D^m±im^nm.^}(DMw^m. vx^-tz cl t & -?? ^ & 0 ctn 

©^■iPi^B^-r^^^^^^^^ h 9 o©^-&£*^<-r3o ®6 6i±ia 

5 1 ^LXVI-LXVIi3^oTtOifbfeiaT$)§o ^t, -^0 



83 



WO 02/22301 



PCT/JP01/07954 



l/-ifipx^g4 0 0fcfc N V— If Steffi 1 0 l#£ffiM£*ifcl'-^teL©^'7 

gfc©ND(neutral density) 7 £ N §ND7-i' )\>$ & ]y — V^fLCO^t^lZMV 

„ «HSfe©ND7-f ;v^©M3fc**raci:U /sy— HSg&gB4 0 1 ifi V— 1f}feL© 

©— Wc* § v—if a&WBWas 10 2 «r 2; {3 «fc *) N V-if %u 1 0 1 

L©,>17— ii, ;t«7— WflfSM 0 if^M0HMl 0 2©4>&< 



84 



WO 02/22301 



PCT/JPO 1/07954 



rftfr— #fc«k!> WITTS So 0 2te<fcSW- if 

»©^7-©l@0;efr^W^©ira 

i/-ifinx^g4 o o ^y-f!igisg&4 o l-e^-^iig^nfci/ 

*V 1 0 3^ ^^n^f y^^^— 1 0 3T-S*f^tifel/— 

1f^L^^-TS*^Ml/>X^^^tfV>X^^«4 03J:, l/>X31iR 
Ii4 0 3 ^Mini/>X1WMW4 0 5 ^ix^o 

1/ >XI« 4 0 3 iil^ffi 1/ >X 1 0 5 a, 10 5b. 1 0 5 c Zti 
££3£^«5£m£4 0 7 ^Ii§o Ml/yXl 0 5 a£m$^IS© 
»□»> I^WXl 0 5 b*^ty3fc^3R<OHlPftx Wl/>X10 5c$: 

»J»4 0 5*»e>©|g-^K:S^5V>T^f<R4 0 7 ^leHES-frS £ £13 J; D . M 
%m\s>Xl 0 5 a, 10 5b, 1 0 5 c ©#A»£/ffg©$fc3tefflU>X& If 
^6L©^|ft±^lHa^-e-So -T&fc-fex l/>XSlJR»i4 0 3fcfcU5j?;wt— 5£T- 

&:&\ u>xmmmm4 o 3 ic^ft^e>ns^M^>x©^{i3{@i3Rg^ 
ti-r, ^nj^©frc»&<kw u— ^^^©tsw^^^-csigi-Ts^Mffli 
§i5i 2 7iz*- tf-\*m*m^Tmu®L(D*%zx.i±my(im^>zi 0 5 a, 1 
0 5 b, 1 0 5 c© 5 -feim**3B^ra^*x*Ts cutlet bx J^fflu 

>X©MiRs o^t)MP^©7l^* s ^^nSo 

i/— -tfjpxiig4 0 o©«a^i 0 7 m%m\s>xi 0 5 a~i 0 5 c 
©■5t»i/— if^L©^ffl±fciag^nfe^ffli/>XT^^tifev— if^Lds 



85 



WO 02/22301 



PCT/JPOl/07954 



±&.mmi 2 Ti±^u—mm^4: o 1 tmsmtz&mztix^&o m6 7i± 

£©E!^£#B&LT^£o ±frWW&l 2 7 tZW—tDJzgglfiXjjgtiZ d 
^MfPSP 1 2 7J±^'7— Hgj5g|5 4 0 1 £MfPU CtiK: J; *s 

ei 6 8 {i^«u» 127 ©— m<D— ffifr*mT-7u vzmx&Zo &»mm 

fiPl 2 7tefc N xm31iRSB4 1 1 N *lMIII^f31tgfl4 1 3S^®^#^gP4 1 5£ 

ffll/>X105a, 10 5b s 1 0 5cm>m£>£^-r3A*l3LT&<fc^ 0 
^ftWffi 1 2 7 10 5a. 10 5b, 10 5c, ^ 

ffiPH^iBMS 4 1 3^^, /Vl^ lx— tP^fe©^l»7— ©;*:^£;&£>"ggpife©;*; 
^©fflfcafeJC;*^ h©^fc©ffiWM##^to8a««*;h,TV>3o El 6 9 t± > 
d©ffiHI8^^^-r^-^;i/©— #|-e<g>3 0 ^©^!IT'{±. MPfSScoWfcfi^M 
lx>X10 5a N 1 0 5b N 1 0 5c©#^fcIOV>T. :£^ir:>te!3M6©|§P 

-^©^^^-©^^^^s^^tiSo im©*!ici±. M-rsiao/^-hn 

Pfti:©Jifi*'&jD-a-fc:«kD^$ti«9Sc3H^^y h©ima^$i£*i£o #Jx.fcf 
s 2 4x1 0 11 (W/cm 2 ) T% iP^O. 5 5©i:StM 

h©lf^»l 2 0/zm-e&3o - ©ffifHH^©^— # tt, #|x. 
tf. I/— "tfSnXiufciK 5 8—0 6 5T*g£BJ§L;fciim£^3£^ck 



86 



WO 02/22301 



PCT/JPOl/07954 



"\fi£SliRg|$ 4 1 lTSM^£*b^£^Jfot-£^£©^— ^fcJU \f&SiRSl54 1 
1 * £> B«ffr$a$ 4 1 5 izm. £> o BteflsffclHS 4 15it £ ©-^o^— * £ 
«kU30Tj-WSX^y rOliMfc^— **ffrfcU ^E— * 1 2 9tc3t£ 0 
£*UcJ:!k ^e-^ l 2 9t3&afc!§f;*#y h©HM£&^£;h,3o <to^ i^— 

©:*£;3c£@<igU llP#©:*££&iir&£-rs;ifcfc , «;5o £©i§ 
-S-©^r— ^HiB7 t^^o ^itKs ^*7 — £1. 4 9X10 11 

(W/cm 2 ) •fcH^DHP** $ 0'.' 5 5<Dh%lzmf&£1iZ&mX#yV(D-t&; 

nm.&0. 8^H^b^7- 19X10 11 (W/cm 2 ) CD ^^{3^^ 

£13 If/rax^fcPtUfc^y-yT'Sl 0 l~7r^7Sl 1 1 £T©S&f|s& 
Xr^7Sl lit, Jtl3TSiB^Ufc t fcat-^ 1 7— SVKPfR©^;S$*^ft: 

©^y— ls$5gB4 o ifc«tt)iag5^n§o Ajj-ntifewamo^—fki 

&-3^X, lPStftl/>Xl»W4 0 5 £^LTl^>X^tRWi4 0 3 
l"JW12 7©t^W4 11 (06 8) fcA^^tt^o £ftfc:J:!K UVls 



87 



WO 02/22301 



PCT/JPOl/07954 



^bTs Ell 5 fcSti 1 4 P-lfDDX^SfcHSfc^f 7 SI 13 
i/-ifjnx«g5 o 0f±. /iy-iM4 0 1 tP-ffvij -^^7-103 

-A^#x^>^5 0 l{±{§*qT^T-$)f3. tf— A^X^>^5 0 l^ctbV 
— if^L©tT— Agtf^t «fc"5fc8SISS$tuSo t-Ax^>^5 0 1 

4 0 3®ftbt)fclo©^l/>Xl 0 5£i!>L£o 

»fjax^«5 0 o©mf^^5^j©ix— irim^m<Dmftbmte2>)ki±, 
t> zniz-Duxmm-tZo ±imm& 1 2 7 &¥—&x-*x^>fr 5 0 ui 

g8P«C©:fc£«*#A:fc£*L;&£fcfc«fc!K ^«J« 1 2 7lit-Ax^/i> 
0 l©^**^.SMfl9*-rSo £*ifc:«fc»5> |^6ffll/>Xl 0 5fcA5fr 
Slx-if^L©lf-Ag©SS^^Mt-So ioT. l3fefl/^X10 5tfl 

fgfc&So dtU^I37 4^fflVNTiteWTSo 

07 3{±, if—A^X^>V5 0 l*siBff^tLTV^V^^©^^l/>X 



88 



WO 02/22301 



PCT/JP01/07954 



71>^*5 0 l&mm$ftT^Z>Wi&(DMy6mu>Xl 0 5fc<t5l/- ; if^LCDJII 
Jfe^ti^So HI 7 4£itl£lhftfcf#fr3 <£-5fc, h'— 

5 0 l#I5R£;ft/r^&l>^©i^MV>X 1 0 5 *^$?^6#^CDHP 

o 

6 0 l#iag£;h,T^£o m&Wt*) 6 0 l©llP©*§££^;L;g>CL£l-J;bjfl 

itm\s>xi 0 5<Dm$h&*ww-r%o mzwt*) 6 0 l&nnmt^ig©— #j 

T-2b^o V-ifto^g6 0 0&!t£Bj^t> 6 0 1 ©PiP0*;£££^x.3 

wm&'tzmzwt o 6 o 3 & 0 ^ frjiw 6 0 3 \&±{*t&mm 
1 2 7ta!)»tiSo 
u—iriu^mm 600 ©i&ftassg 5 flixir^ 6 m<o u— ^m^WKDm^tm 

6 0 loino^^m^^tia^ 0 5©^^©^ 



89 



WO 02/22301 



PCT/JPOl/07954 



■y > m><DMy£*7jkTm-z&% 0 —is, mi 7& N m^tstD 6 o ltfrnw^tixu 
si^oi^i/vxi o 5iz£z>u—*?y£L(DMy6%m~rmx*$>& 0 M7 6s 

© u — ^ ija^U(omm temz-ztiz ±mm^ 127 <D-7ny?mT*&2> 0 
±mmmi 2 7&^y-;gftgB4 1 7m?mmmmm®>4: i3*M5 0 *@ 

0 v— *rmT.%imcDmftmi±*— vmzx ^ ^y-^gp 417 i^jcx^ 

$54 1 3frZZL®^mtmtfg.(D^-mzjei)foT&^ r 7-- £3ttRU ^©^y— © 

u—^m^mrnxu— t^nx-r&^i^tK /^©^-©am*^ 

-r£ci£:#qrt&£:&3o ci©/W— ©;*^£©^— 129 l-r&^kti 
^v^-a-s S*)3ev^it©-Tj-^t3^rjj£;-r§7iy— ©^— #£V1<7— TOSU4 0 is 

ei 7 9 i/— if m^mm(Dm(Dmm^mK. e, ns^jfias 1 

2 7©^n-;^EI-e^2 > <, ^iMWBl 2 7 &i§ni!fciaiRgB4 1 9^t>*ffii3il^ 
I3M54 1 3£ilx.So 07 8©^JF$^J^^^S^^ ^y— T*i±& < HPg&# 

fBH£*l,T^3o 1/- iftJPX^S©^##(±^-^- h^fc J; *)|§Pi«l|R2|$4 

1 9iz^cm^y h(Dmm<D-*tm%:XjjT& 0 Ctvti!), HP^MW4 1 9 



90 



WO 02/22301 



PCT/JPOl/07954 



is— vm^mx is— if iaxts ci i: J: D n HfM<D^©g$tK^ tf? y h 

o 

»SP 12 7©7d y^TOSo r£«Ji« 12 7 filE?!^ 4 2 1 J&xmm 

emmm* 1 3§k§ 0 H7 8 stria 7 9 0^ts&s^ /w— svian 

£*U:J;Jk «E3B^SP4 2 1 fcfc, *IMgH&faM5 4 1 3fr£>;i©^- 

<o?—$ i± u isscm^mmmm^ 405. a^x/i 5 0 1 3i{±*c^ 
i3MW6 0 3i3^e>HSo iot, ^©^®/^- Rx^mnmo^^izmm 
£tifcu—y*to^igWT*is—??j]nji-f%z£te£t)^ mm(D-tm<DWcm^^ y h 

—#129 ^v—RzFmnmcD^z&mmztiZo 



91 



WO 02/22301 



PCT/JP01/07954 



[ff£80!fl 

^)\/X\s—*?y6(DWit)MLmWim%:f (Hz) N Dn^Mm.m<DXmx^-i?Xl± 
YfftX-^— ^©^i&jtJS^v (mm/sec) bTZ>o ZLflt><DX^—i?(D&W]%i&l± 

n=f/v 
p= l/n 

^^-r^c^^T^^o -r^fc^. m*)&Lmmm.*£ (Hz) ^^^<-r^ei 

^^>^^— ^©^i&jt^^v (mm/sec) £>J\£ < "3~£CL J:ti^ t:y^p:£/J\ 
£<$'JfPT"#3o igfc^ i?)^LItMf (Hz) ^/jN^<t-^Ci:^^— *J 
<D&W}5&&&v (mm/sec) < T2> Z.blZ&*)^ ^ y^p^g- < UMX ^ 

o 



92 



WO 02/22301 



PCT/JPOl/07954 



raters \s—*fi}nT.iz£. b ^m^m^titamoLMm.mcDwm^^^ 

p^^mdj; t>/J^V^1^£^bTV^o ^ ^ y *fgj« 9 t±-ffl»f^^^ -f > 5 {3 

15 feoT^ftfcjfc^nTi^s©-^ ?^v?m^9&&&thfcimoc.ttm.m(D 

U(D&KZmM&mzffi,m$titc.?^y?XyFy h 9 0 hS&&0£B6_ltT*§£ 



93 



WO 02/22301 



PCT/JPOl/07954 



&v -if flames i o o tmte%>&%*>btemi 4&m^xm,mirz>o u— yyt 
mi o i&q^-t y^ix— ifT^^o @8 4it o l^tft^n^ 

qxj vT-u—wwLv&mf&mx&Zo v^is—vte, m%.mm*mifx 

i , 53t ^^-5 i 5 3 t<Dmizmwznfris 
-mms 5 u— vmM5 5 \zmmm(oxti^im^m^m^ 7, i^-itm 

S5 5 h 5:^-5 1 il(Dmizmm^tltzQ^4 9 ^M§o 1/— 1f*£ 

155 (DttnitM X «Nd:YAGT* £ & □ 



94 



WO 02/22301 



PCT/JPOl/07954 



-1f»PX««(OaWW^T!ttWt-S^lW»9 12 7 F^&ffllvt 
»>)3BbM«aR0^§$&A*"rSifct:«k t)«c*ftSo WJb&si^— if ^ 1 0 

i/— ifSaxcK ipx^^i$:X#*iqi-^Ytti^fqi{3^i&^^-^c:^t < k?3 > 
£*l£>©*^— ^©^»?gjg©TO{±x^— *?&mm 1 1 5fc«kDMIi^ixSo 

j*^— vmm&i 1 5«3$ismge^©— ^jt^So ^©uro*. i/— ifjnx 

^a©^f^A s mt?fi^BJ-r§^#:M0^ 12 7 fc^r— K^£M^T»?©^; 

arSfclfcfRs !finx^s©^M» i 2 7 {± s n i#ij£^3 ix— if jnx 

Il0#ffl»12 7 ic: £ £ tffe©^fg^3tiP bT V> 3 0 08 5{±^8^Jt3^ 
3 Iz-iffipX^^O^MW 12 7 ©-#!)©— gP^^^-T^P y ^0T?&So 
^ffciJiW 1 \? 7 {±BgAI^^ 14 1, ^mBBffiSfiR 14 3 STJWftfl^Sfl 1 4 5 

95 



WO 02/22301 



PCT/JPOl/07954 



SlItttJHHSl 4 lfcfc±a£b&5S; (n=f/v, p= 1/n) tTi D^TO 

^— * 12 9 fcjSISo ^tifci ^— # 12 9 fc&A#£ftfc«&»©:*£iar 

sfcs £©se«^— *t±H«ms«j 1 4 5 iz&mzti&o smmmm i43t 
— * £ ^ omnium tizxD nm^ti^mmmom^—^ & 

ffr&b^E^* 1 2 9 fcj^So Cfrfc-J: $K 1 2 9 Mt&'MffiMCOm&bm 

mmm^i 4 u±& (n=v v , P = im zmmv-zmmxtfy hmcommt 
^109, ii i<D&m&&k.$mxtfv hm<Dmmt<DM&& : ?isb&M\sfc^ 
Mvmmk(D*i&$Rx)'X7 i —s?i o 9. 1 1 i<D&mm&<D*ggifimwfm 

tt€>©^§gc©^-C^fia$nsafeJC^sKy httitSTO^y M@©JEltt£ 

&*5s »D«b^«j»©^§$*H^b^"5 t --^©3gf»J£fi©^:^^*qrS!fc 
bt^^o 3Bte. X^-^©^«&3SJft©^;#^^@^b^t)pgbM^©A^ 

^^RT^^bT*) z.tibvM'&bmffimwffii 4 it*v^±ifibfc^ 



96 



WO 02/22301 



PCT/JPOl/07954 



1 2 9fc^£*3fc#>0#li3i£fT3o 

® 8 6 &m 8 ^itm*. & ti&±#mim 127 ©fib©^jo— «p^*^-r ^ d * 

£4*ffiW& 1 2 7 1 4 7 ^M^.^o I/— !fanxSE« 

©SW^J±#— ^— K«fc«kO««aB«l|C«|Jl 4 7ti?)^*lX^>y M?g© 
S§^©^§^$rA*-r^.o ^©EBSI©^:^^}±s teMg^©;P£Wft^£# 
AbT^^tuSo £©A#fc<fcDJi3&8$lir6Bl 4 7 J±±IB5«^5 t — ^;i/*at 

trD-cr-c ©sb#©^ & * t & % fe&<Dmmm.*&n-r «-.• - r ©#ra:rx^—>* 

©Sl&jSSiiH^T-^So A$B&ttJttlSl 4 7{±^^tifc^-^^l/-if3fc^ 

ffilffl&i 0 2ti5„ ^©^^©A^^i3gigp^tLfev--»f7jax^ST^nx^ 

*tt5Ci:*«t?§5, ^©JMMf©*^;*©^-*^:^ 1 2 9tc*)^e>ti 

m8 7tem8wtzffizbtiz±#&m&i 2 7©$e>fcflb©^j©— ^*^-r 
7d^@t-i.5o &mm&i 2 7 j¥su i 4 9^m§ 0 ±ib^^ 

tH»D^-53tJH^^s/ hlW©re«©;fc££*«g&SIJ*8lSl 4 9tA*^ti§o d 
©A*fc «£ bS£jK?£J?gfS 14 9 f±_tf35£-$>ep— bt, £©5B&g©A^ 
££&&&«>©;* er— S>g?IK*ft o d©^JTi±»D3gLTO*t±H^ 
T&3o 3£jg$8l?gGl 4 9liS»^fcr-M7f-$;ffl«l 1 5 tZ&2> 0 
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in 8 8 i±m s mizm*. e. ti2>±&$mu 127©^?, {^ffecD^j©— gB#£^-r 
yuvpm-e&Zo ±i&mmMi 2 7{±ffi^fcw#^i 5 i^m^o ms 

6^OT8 7©^^M^Sj^ii. ^D?gbM^StF^^-^Kj^Jg©M^ 

^«a^fc-fr^#gp 1 5 1 ^x^-r^o %m&t>&m^ 1 5 1 fctjiiess^- 

M^to^lfSBl 5 ltemW^fota^— — 1f«J»l 0 
r-« 115 £313 0 U-if^MMM 10 2 temnZtifem t> >g bffl«[ 
m©^^^^>5:5J;-5tl/-if^l 0 l&mmT&o Xr-^j»31 15ii 

tteZ £ o fc^-^1 0 9, 1 1 1 $ga 
gft-T & o £ £> ©ITO/bSft $ tbfc 1/ — If flnx^K"CflDX;tftfe4& £ l/— If Juic-r a 

^^^fc^ryrSl 0 l—X^y^Sl 1 l£-C©Sjf££fT5o 

xr-^si 1 1^. i/vux<d/w*],— tizmmisimxtfy h 

^tts 01 5fc*vrfgl0!]Jc:Gl3u— ifflPX^r«i:Ri*fc^5 t y7 , sl 13 
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£©9igH\ 0 9, YfftX^-^ 1 1 l(D&mm&®*%£<DM 

i5tctDs B^a-^siiwaa^^y F0SI$iit^So m^MM^Kom^^ 

[^9^J] 

tiiz&b^ p^ypffi&B (9 a) tfiwrn^fe^J > 5 tr&oTini^tJ 1 © 
££»9 (9B) «^7^f > 5 t?6otiDI^ 1 0^©$I3 f^t 
^ry^fS«9A (9B) ^&^5y^9B (9A) #|$u *^y*«i$9Ba» 



99 



WO 02/22301 



PCT/JPOl/07954 



nk±(D ^oizm9 mizxn&mk® 9 &mm,-fz> z. t iz & % aom 

itm 9 2 ic^-r^ a izm^nma 1 cD^^^^ifi^t-^^iqi^-KiKf-rs ^ 

\z^^ vtrnM 9 B^ms^-r % «, x*r® LT?ai^#> £> jusc * ^ ^ 9 
z> t , '& izmm ztizt^v? 9 jf^^F tiM ^^s/vi/^i/ —if 

£ti&?^y?mw,9*m~izmj&irz>zLhiP-T:gte\,^ 0 znizMvx, xmm 
iznvxm^i^^miz^^^^ 9 %mm,-r % h ±t biscsl u & ^ © t% 
mzmmztiz z^v? mm 9 ^^-fz^-r s ^ t ^ § 0 

fiU #f£ffi^©fg9W3;j3^T, ^©^^^^^9©ffMJW{±±fB 
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IfSP^ttl 0 0i:^IS©S^tTV>§ o ^9^!j^j3V^TZfft^^— ^ 1 1 3 

mm u& e> -r zzt #t t s 0 - ■ - -- 

mmfc~D^xm9 3Rx?m9 4*m^xMm-t& 0 9 mx\±mji 

m©«3ifijSP^DiMt 1 ©SI 3 £{£«LTU&>f£jig£^bT^So 0 

9 4iz7jk-rxoiz s zf4^^— p^mntmis^x 1 0 5 jcicuw-Tz^ifr^-i*^ 

20 l©ft^£:fc^3^i!j:S&NzT*;g>£ (N&i^— if^LCT-r^iDX^%icD© 

$tmx&z>) o j;^Ts u-if^Lic^-r^.snx^^ji©®^^#j^bTz 
i^r-^^i$t§^fcfcJ:Ds iPX^^i©jp^iR]^^{t^S^p 

43{t^mMcD-fSa^^M3A^Jpx^^jlCD^|gp^T©Eg^| (Nz) £TZ> 0 

25 ^©sgg6 (Nz) ^±ibs^ (n) xm-rzztiz^ bm&titz&mm, (z) ^ 
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miw-cmm\stz£5^ m^-^tmzvx^—^mmui 1 5#zi& 

T> i/— tf^L©*^P&3l® 3 izikm-t %> Xoiz u— tfipni^g i ttfsg;* 
tlTl^o tfes 2 7lt EI 9 3M0 9 4 TrgftBJi bfc^Klg: (z 

) ©^— *#A;fr£*Ls l3fit£tb£o 

*ifct^ m^nmnio z utt^©^*: ( z ) £$fee-r-s (si o 3) c c 

tilt, l/— Ifjfc L ©UUtej^ P jPflQXMM* 1 ©ftastctfcg » fc N iOX 

*r&4& i ©ft® 3 fctfcg-r* if^6 l (om^fk^mt \stzM*Mmm i © 
z ffi^iRi©^i(j*T»^?.o ot^ inx^r^ i©jp**ifiifc*w-ajfc3fcjSi p 
cDtim&Vkfe-zsMo p ©tegiiipx^-^ i ©jp£ N *m^£#jptb 

^^SfctoC^l^ttaOT*— ^fc3feM3ft3£fc»^ P fcto© 

5 s — * * jb v ^xmmz ti %> 0 & tc^-r & 2 mmm®^— # & 

X^F y 7° S 1 0 5M^r v y S 1 0 7 fcfcEl 1 5 fc^-T^ 1 fll©*^ s> 7 S 1 
0 5M^ry7S 1 0 7fcH}C^$>^o 7f 97 S 1 0 T^aWSftfcflU&v* 

1 5 fcSI „ 77-«l 1 5Bu £©Mi&:r 
— * Z W^^— ^ 113tZ f6^lRl©^l&^-yra (S 1 0 9 ) 0 Z.tl 



102 



WO 02/22301 



PCT/JP01/07954 



tteteZo mM^-fWMffi 1 2 5 £*^T\ fl»f?S7 

-f > 5 &<&tfflux2*jfe<to i (ommscD&jm&r—? &mwt2> 0 ^©fc^iij^ 
^~-^\±±immui 2 7^^lt^e-^ 1 2 9{d^ie>n, -ntct d^— * i 
2 9 fcfajBrP^-f > 5{«©&*M^»^£ti&o 
^«JHgi5 127 fcti-gj^T 1 ^ 7° s i o 3 tufcig i Brnmor—z 

#flnx*j-i^ i (Dft&f&ztiLWiz, z fft^^— ^ 1 1 3 S3 £ tupx^r^ i & 

ZiW^fc^Kj^-B-s (si 1 l)o ^©rtffl©{ftW±Spx^ij|ji©3K^j£-c 

"■it -z. ■■ ■ ■ ■■ • ■ -•- — ' • • " 

mi 5 tc^-rn i m(D^ ^7"si 13 tmwz LTfemfummM&w 
m^^^>5WQo&5izMJLMmmi(Dftmzffi.f&-t2> (si n), mm 

S> 1 1 3 S3 «fc DJOX^g^ 1 £ Z |fl7j|pJ{C|£m£-M-3 (S 1 1 5)o * LT, * 
?^S113 fcHrtBfc LTSPX^^j 1 ©i*iSfc:»JHiftL3ffi^$^-rs (s 

1 1 7 ) 0 d©*5r y r7?i±sj»aiafgj«*sjnx^4» 1 ©i*jg&©^® 3 n^z 

1 SfSORfra (SI 1 9) 0 £;h,Sc:J; Sox^tft 1 £5^ U n >^ s> 7"t3 
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urns*. # v \m&^ ixmnmn 1 #afcBr««a» * ^ * * bt<v 
©m^ iii»f?ji7^ > 5 fc»ofc«*«3V-*««-T?i±jnx^«fe« i ©tow 

WT^So t^T^ £©£5&»£\ *^6fi^JHo<ta t«GK©aJcSt«gja* 
[01 0#|] 

0 1 OtfflfcfiSS l/-1f;&px^£/B^T;&PX^^ 1 ortSBfc:^ s> i7M^9 Ifi 

m i i/— ^% i Lo>mm (xmm) 3 ^® u-ripx^% i commit) 
^n^o ^euts ^fej^i±inx^4& l <om^m^ ^xm^o^^co^m 
izmmztix^&o nti^<D^<D-rxmm^^-(> 5 ^-Dxm^.nm.m i 

e 9 7 ttia 9 6 izm-ff}UT.ttMm i ©eu^wfMia-c*So * ^ y*ffim9j&m 

Min^7'^9 1tgI3 (112 1) ^Offi«t*Jt«E^<rsc:^ 

#-e^£ 0 iots iPx^tn©^JKf^^^>5fc?&aTO^^ttfes 

El 9 8 itM 9 6 i: ^t:*SUte^^©0 1 OfllfcfllS l/— ifSpx^fc/g^T 
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^^y^««9l±2lIx?tjfe4fel©rt«»t'©*ffi3|!lfc^j*$ixSo EI9 9 
f±EI 9 8 fc^-rJDXjtrtfe* 1 ©MI0T*fe5 o ^ 5 y ?mM> 9 * s ftM 3 ffiOfc 

s»^***o ^7^^M9 hmm 3 ©izg^idsjt^ati^v>i: N siM3{aik::fc^ 
3ommifiitm^M^(D^ ^y*9 i©j&g#fa©t^&/j*£<T?§5 0 «t 

So £©fci&^ ^y*flC#9*©fc©©7>^A&fl^#^m3fca*u SIM 
#©<£«£ D SIM 3 CSV^ll:^ Lt^^y 9 %mmT%> Z£bX% 
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-5 o 

mi o 0&E19 6 tmm^mmmmcDm i om^^v—^m^m^m^ 
tbj&z tita z vzmw, 9 i ©^it^^o m i o o iz?jk 

•txm-ftmcD? ? y#w& 9 \s—vma<»mft&%mx.nnm i ©ff 

»;£fate:fe^TJP^©^#©#B«kt>551f (AM®) 3 frfejftWfftBfcHflf UT 

^ y * SB* 9 YfS^ fii©^7y^fl(«9i: b T v ^ § 0 

# ; ?y?mm9%:s&Tizmto&mTZo ^tua ^^^^^^^^^^^ 

^&%l©Ji^;£lSfc:&tt3{&ff#|^C7?&Sfcs imJ5fil<DP^y?mi&9 t 

YmxfiHD&^ypm&B £&w&-t&mffiifi&K&o m&Tzmm-z&p^y 

£*ifc*tLT^ EI 1 0 0 ti^tia^ #nx*fg»% 1 ©ff*^|qrfc:^v>Tx X 
36C*5> Xlft^lRl© ^ ^ y *«J« 9 St>*Y|fi^[qJ© 9 =5> v 9 (Do 

m£tiz#^y?f^9&fttemf&gftfrp^v?m^9 £\)&ms (xmm) 
f7y^«9i?)^i2 lfflut^-rsa:. xfUi*iqi©«JWf®fcYift^fii© 
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^©ffig* ae*. £ £ a fc: «k 5 N mT.nm.rn izm vtzu —vimjLimn ^ & & <, 
&«««©{MMfl?#T£S£fcfcovvt\ ^ * ^^©^-es&iE 

— ifJOX^g 10 0 tmWi<DMf$>* bT^£ G S§ 1 Ofclfc^TZtt;*^— ^ 1 

K£^g&bfct>-rs£tas-T-^£o m%mv>x 1 o 5 ^zw^iqifc^m 

t««^aiF*jteffl i/ >x 1 0 5 #anx*MMfc 1 ©jf^iRifc^its^^ 
&©-?. bnx.ttm.rn 1 ©J5**iqifc:^»sinx*fgi4& 1 ©^ifrmfcMTOfi^ifri 
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m i omiz&^x&wimy z -*tt!imffi i 2 5 & N mm^-zzmzv-cmmm 
irr^o ^©I/St-^ ^st it ^T-^wgp 1 1 5^zfft^^— ^ 1 1 3 
M&&mm3 iztiLWtzzm^-v 1 1 3 ©Mfc^T. u-m©^ 

Jftft^P£iim (A*f®) 3^4S^-^^©^^g^Jp-c^|-m#;l 
^MJMl 2 7ii, HI 9 3&T>*EI9 4 Ltfr^i&m (z) (D^—ZtPX 
12 7, X^r— 1 1 S&^Zft&X^— ^1 13fc«tD> I*ffil/>X1 

^mmmmcD^ 1 o^j«^ u— ym^mz^x, m 1 4 iz^tm imiz 

Xf^rSl 0 lf»l 5^^1-H1^J©^^^7*S1 0 1 £|s|D-t:&3o & 

^ mi 5izm-tmiffl(DXzry7' si 0 3 tmmzhT, m^-nma 1 ©jp£ 
1 © z mjjfcKD&mm. (z) ^^irs (si0 3) o v—^-Lomtft 
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-T3 u— 1f3te L ©K!#jft*2£Sf*i: Ufcinx2JA4!& l © z fi^fn]©^ai>g^afe§o 

anxJWfc* i ©jp^iafc^feJ-sui^ p ©tt«#sw£&*i3o z m. 
^iri©^Kj» (z) & n inx?tfe4fei©J»*^iafc*H-ajnx^»©ffl^fl«jgf 
»a©^— ^©— #ijt*$)?)o p ©{4S{±to^tJi©jp^, #a 
x©sfr^ (#y^.iiinx^«5©^N> h* y ^iWtts) 

^T97"S1 0 5SV7ryrSl 0 7 (±01 5i:?Nt§liOXr^7 , Sl 
0 STOryrSl 0 7 i:H^*5o Xr^/rsi 0 7 T*?g^£;jT,fc£u&^ 
— *J±, ]JQ3LMm.W 1 © Ztt^iRi^^S^ffl^j^M©^— ^7f**o 

iOMr-^ ^Sfc It Z i^r-^ 1 1 3&ZmJ5$l(D&W}£i£2> (S 1 0 
9)o ^tLfciOt MMIl 1 ' 7 0 ^OMtfSl 3 Kffigf §o' u Z $fl 

y 113 ©^©-fitt^^v^T. /nvi/^ r^fc l ©m^ p &m.m 3 £ 

wm^^4 > 5 ^tsm^Mmm 1 (ommzom^m^—^^mm-T^o c 

©i£>*«$^-* {±^«iJW 12 7 ^Ut^^ l 2 9 ££l£,*w CDfxMJ: 

±&.um%!> 127 ^ii^S)^^ yrsio3 X'^.^tif^nnmmmM^— & 

— ^Ml 1 1 5&Z<D&m&7*— *fc»-3V^ U— "tfft L ©^^ P ^Jp 

j^nmm 1 ©^h^^tesi^ z 113 fc«k w^nnm 1 £ z $s 

jjmz&mmtz (si 1 1)0 

X^yy-Sl 1 3Stf^^^7°Sl 1 5liil 5fc^T^7Sl 1 3^t>* 
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j£te£i*3±-# $ So • ■ - 
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1 X 1 0 8 (W/cm2) M±T*fr-DJV)/XM& 1 /isWTO^t 

S*s 1 x 1 0 8 (W/cm2) J^±T*^o/Vl/^il!S*s 1 /isMTOgkftTHs— 
M*TU MS3SPX^»©^o|fr^^^ >^^oThuIBSpx^^©M^» 

1 X 1 0 8 (W/cm2) feJl±^^07i;VXitiS^ lnsJ^T©^#l: V— VX^M 

*TU HufBSpx^r»©^j^f^^^ >«-^oTftuiBiPX^f^0rtgp{cJS» 

m. i ~ 4 © ^-rnfrfcgBfs© ifspx^ 0 

6. MiBSPx^^o^t^^^^^Ti^-if^^^ftr^-^,^^ - 
o© V— !fft» Hilt £ tifc V—V ^£ifift UTtufBJPXM^tJ©^^^ 

&*&tDi£x is-vytzmm-fz, m&m i ~ 5 ©iMm^^taif © u-ifipn: 

m.(o \y -if %mi* z mm $ tit^ u -if % * tuisipx*^^© ^ 
iD^rxm^^^^mm-r^, m&m 1 — 5 o^-rfitHzmmcDu— ifjpx^- 



in 
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io \ i. taiaafejt««fciu BuiBip^^op'iigp^^-fc^ttfc^— if^©m^ 
i 2 . Su^asjt««*^-rsxs^ 

15 1-11 ©V>-TtU**fcflB«0 V— ifSDX^riSo 

1 3 . una&nx^ifett^^^ *£rtN m^n 1 — 12 ©^-raxfrtiattcD 
ix-ifjnx^^ 0 

1 4 . tui3Spx^r^(iBEm#3N-^^tf. i~i2 <D^-rtiMzmm 

©v-ifijpx^^o 

20 15. wmmn:nm.mit^mmsn^ts, 1-12 ©v^n^ia 

«© U-1fSPXj^£o 

16. " HufBSPX^^^M^^Kfelx— if^CD^tt^^-T^^ 
1 5©^-r*L*>fc:IB«i0l/— ifiPX^ 0 

17. HufBSPX^^ti® mis&0ffi £ V ^ X&mMJ tmf&Z 
25 *XTl>£. f!t5|cJgl~l 6©V^m^tC:fB«©l/— ifJPX^o 
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m&ifi 1 x 1 0 8 (W/cm2) J^JtT'^o/Vl/Xifg^ 1 JUsiZlT(D0kftT: U— if % 

zmmv, mwmmtm-vwm^fe^ 4 ^izm^xMi^mmtm-vfrmz®: 
mm u mmmmuncDwm^^ -oiz^ xmm&muncom^ \z^m.mm 
MM.®(onmz u-v yt<Dmft&%:'&fc>*£z>, m>$m i ~ 1 9 ©^-m^ism 

2 1. ful3^§!£©[IIji§^ 

23. i ^©^t mcompimyt* vtzu—ifyt(Dm^^m^Mm.^]<D^ 

fe^-otfeokoiz, mmh\\^Mm.mzv~ ^^mm-r^z\t.\z & d n mib 
wto^ j > izfe^ x mm)]u^Mm.^j(D^ iz^^-mmz x^mmm^m 

2 4. 1 ^©ffiR^©1f RiS^* bfc 1/— if^o^^^sax^^©!*! 

m^^tt^-^? — x 1 0 8 (W/cm 2 

) ^x^^^xm^iusi^r^^x^-^^mm^^^tiz^y), m 
mwm^fe^'f >izfa^xmmn±Mmvo(Dftmz# ^ y ^mM^ts^Mmm 
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IMmst-^/iy-Wixio 8 (W/cm 2 
>£*&-5cfc5^ *^^*5{t^.tf— ^77iy— ^Jg*s 1 x 1 0 8 (W/cm 2 

2 7 . tuietf Rfii^kMi H^^©iS^<i^6T'^>?>> it am. 2 3 ~ 2 6 ©Vn 
-rn^^iB«4CD w-ifflpx^o 

«^JS2 3~2 7©^-rtb^i3lBffi©V— ifiPX^o 

2 9 . mmMmM^mtz^mk, 

i/2mMmfc£V)u— ^om%^Q o° ^{tiiite^-y-T, tutaipx^gi 

-ifipx^^o 

3 0 . mmm&mm&ftmTzx.mWi, 

fts MlBiPX^tJfci/-if^^^-r5Xg^H^§ N 

31. 1 ^©^ra^©^™^ bfc \s—^%<Dm?fcfc*mT.nBM(Dn 
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3 2 . ;i;i/Xi|6# 1 //sJ^TO^i;i/X if^&mtt-TS U-yjtmt, 

x i o 8 (w/cm2) w±fc&s<t5fc^i;v^i^— tf^^-rs^^© 

........ ........ . 

mm** 

fi£r£B&9 o° ^(tuife^-y-^iii^m^il^s, M^3 2g3t8©v-if^n3: 
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i x i o 8 (w/cm2) cfc o tew* v—*?ttb*m?frt2>myt 

i x i o 8 (w/cm2) £x±iztez> x o izjvvx is—yytzmytTzmyb^mii, 
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3 7 . swxmifi i ^sj^tcd/vi/x is— ?ry£*mMTz> u—yytmts 
i x i o 8 (w/cm2) j^±{'&& koizsvixu— yyt&myt-t&Mftmio^^x 

«nax**n*:liP»©^:§^fc:a£'^v>'rx £©*&3©BBPSrc?&*;**i3 
20 am** y h ©^*W8BfflHH«IB«*®iP 6^^*^1saB?^Sfc N 

St. 

3 8 . /wxm& i //swto^vi/^ ■yyt&mm-rz u—*?ytmt, 
i x i o 8 (w/cm2) i&±izte&£5izsv],x\s— *ryt%:mytT2>My£mu>x 
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3 9 . /vvxmifi i us&tfwvx u—yyt&tiiM-tz u—yytmii, 

tuBB U -if »^ £ fifes Vl/X V — If ^t(om%^<D \f— ? ; i v — S&jK# 

i x i o 8 (w/cm 2 ) J^jtfc3&a«tat:^i;i/^v--if^*^-rs^(i3tefflv>x 
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i x i o 8 (w/cm2) w±i3^s=ta iz^)vxu—*?y6%MytT2>mytmu>x 
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*T"T S C a fc «fc D . tulBrtgP fc 1 o CD^S^ # y h *u 

i x i o 8 (w/cm2) w±tc:fes «t a t/w7 is—yytzmytiTZMyt^mt, 
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t & £ «fc a tufa 1/ — If %Ufrt> ffi*f£ ti & 1/ — if i y — cd^^^t^ 

1 x 1 0 8 (W/cm2) J|2U:fc&3 .taiC^W^l/— If^fe^^-r^^Ml/VX 
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10 1 x 1 o 8 (W/cm 2 ) £U:K:&& j;5(c;v^l/- if5te^*3fc-rs*^ffi^>X 
£1t^<fr^MfS«g&©lilftM 1/ >X£31iR mtte u >X31#^|g 

afcKx^y h©^J1S©A^lcSt5V^Ts £©imt3^T*#3lSPi£©;*&£ 

* tut b*bm n^iB^ig^ mwi-r & mnmm^mt, 

25 £^3.. 
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